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Gyro Effect Control of the Quadrotor UAV using
Feedback Linearization

A et
Young-Min Kim', Woon-Bo Baek

Abstract: This paper introduces a Feedback Linearization (FL) controller to eliminate the gyro effect
on a quadrotor UAV. In order to control the attitude of the quadrotor, the second model equation was
differentiated to the 4-th order to induce the control input to be revealed, and then a new control input
was derived based on the attitude transformation equation with a gyro effect. For the initial quick
posture control of the quadrotor, the existing yaw control was replaced with a separate controller. The
simulation was conducted with an experiment in which FL control to remove the gyro effect was
applied to the quadrotor and an experiment without removing the gyro effect, from the experimental
results, the maximum error seen in each axial direction of the quadrotor was x =0.22 m, y =0.20 m, z
= 0.16 m. Through the proposed method, the effect of the FL controller for controlling the gyro effect

of the quadrotor was confirmed.
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APPENDIX

2% =— Gspstciu, +Ochpchepu, —egsOsiu, + cdsOepu,+ dedsip, +ibsdeu, + sosipuy,

oW =— sdsOepu, — Gredsfepu, — dsdchey, + dihssOsiu, — bsdsfein,+ depcdepu, — Obsdehcu,
— Pepsbepu, — Oipedehsiu, +fedcBepu,—dedsdsiu, +Ddsdsfsiu, —bhccBsyu, —drepsbeu,
— egsOsiu,— dsdsBepu,+ fepcBepu,— Depsdsiu,+ chshepu,+ dedsibu, — Psdsibu, + dedepu,
+ e+ s deu, + pdepepu, — PRspsyu, +sdeu,+ dedsiu+Psdepu,+ ssiu,,

Y =— BspsOsipu, +Ocpchsipu, +hedsteu, +csfsiu,— dedeiu, +hsdsiu, — speuy,

YV = dsgsbsiu, — Gepstsiu, — phsdehsiu, — divspsdeiu, — bspshsiu,+Begehsiu, —Ibsphsiu,
— Gepshsiu, +Ocpcdepu, +BedcBsyu+pedsbepu, —Pdsdsdeiu, +Phedchcyu, —predssiu,
+ pepsfey,— dsdsBsi,+ Ochcdsiu, + PedsOeu,+ chsBsiu,— dedein, +Pisdeiu, + depsiu,
— dedepi,+ psdspu, +ocpsiu, +Usdedu, +ibsdsiu,— dedebu,+ s dsy— o,

28 =— pspebu, —Oepstu, + copchu,,

) =— Gsdetu, — pedchu, + dhsdsou, — dsochu,—bedsu, +0sdsu, —Bepchu, —fedsou,
— psctu,—Ocsu,+ chcdu,,
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PR 2<¢és¢>59u1>
0 0
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0 0
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n cpsOsip—sgah  —spssipu; —cpcpu, cpchspuy  chpsOcpuy +spshu| | ¢
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